In some (most?) cases, the neutron degeneracy pressure halts the collapse of the stellar core permanently. After the outer layers have expanded so far that they become transparent (which takes several years), one can look down into the center of the explosion and see a very small, very dense, VERY hot ball: a neutron star. For example, look at the Crab Nebula:
Near the center of the expanding cloud of gas is a star which is extremely blue, meaning it's very hot. It also blinks on and off, 30 times each second. The sequence of images below shows the two objects near the center of the Crab Nebula at intervals of (effectively) 1/240 second, or one-eighth of the rotational period.
Read the full details of the observations. The neutron star is spinning rapidly, due to the conservation of angular momentum. Angular momentum is a quantity which combines mass, size, and speed of rotation: angular momentum = (mass) * (radius) * (rotation speed) Before it collapsed, the star rotated relatively slowly, like our Sun: maybe once every five or ten days. But as it collapsed, the material retained its original angular momentum. The mass remained nearly the same, but the radius shrank; in order to compensate, the speed of rotation had to increase. If you set the original angular momentum to the final angular momentum, you can calculate the neutron star's rotational speed. It turns out the period of rotation after the collapse is 2 ( size after ) period afterwards = period before * ( -----------) ( size before ) So, for example, the Sun currently rotates with a period of about a month, and is very roughly 100 times the radius of the Earth. If the Sun were to shrink to the Earth's size, it would rotate with a period of one ten-thousandth = (1/100)^2 of a month: that's only about four minutes! Q: If the Sun were to shrink to the size of a neutron star, about 10 km in radius, how fast would it rotate?
The pulsar phenomenon Why does a neutron star flash as it rotates? Just as the angular momentum of a star is conserved as it shrinks --causing it to rotate faster --the original magnetic field of a star is conserved as it shrinks --causing it to become extremely strong near the surface. On the Earth, the magnetic field is aligned with the rotational axis, so that the magnetic poles barely move as the planet rotates.
In some neutron stars, the magnetic field is NOT aligned with the axis of rotation. As a result, the magnetic field rotates together with the neutron star, very rapidly; as it rotates, it pulls charged particles along with it. The charged particles radiate light of all wavelengths --visible, X-ray, and especially radio --as they are pulled around and around and around. The result is a sort of magnetic lighthouse, which flashes in our direction twice each cycle. We call a neutron star which flashes in this manner apulsar.
 You can find a good explanation of the lighthouse effect at this NASA site.
As the pulsar rotates, its radio beams sweep through the universe light a lighthouse. If you point a radio telescope at a pulsar and hook the receiver to an ordinary amplifier and speaker, you can listen to the pulses. Over several million years, the neutron star spins down to the point that it can't accelerate enough charged particles to radiate a detectable amount of energy. It then becomes "invisible", and continues to spin slower and slower. Eventually, hundreds of millions of years later, it will be a simple ball of neutrons floating through space.
Pulsars in binary systems
Even an isolated neutron star grabs one's attention, sending beams of radiation through the universe. But neutron stars with companions can be even more interesting
